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Extended Abstract

Introduction

The population growth and Increasing
water demand for various uses and needs
for accessing to the water resources with
appropriate quality made the necessity to

implement water quality management plans.

Lack of attention to the quality of the
released water from the dams can cause
some problems and sometimes lead to
irreversible detrimental occurrences on the
environment. Therefore, the study of
reservoir water quality, using field
measurements or numerical modeling could
be vital to the operation of dam reservoirs.
One of the effective issues on water
resources quality like dam reservoirs and
other water bodies is thermal stratification.
For studying the stratification in reservoirs,
turbulence dynamic and internal flows must
be analyzed in reservoir. Because of many
phenomena that stratification has an effect
on, studying this phenomenon is possible
just with use of dynamic models. In this way
using numerical models beside yield
measurements are unavoidable. Nowadays,
many models have been developed to
simulate hydrodynamic and water quality
of the water bodies. Among these models,
CE-QUAL-W2, a two-dimensional width-
averaged model, has been extensively used

as a commercial model all around the world.

In this paper, thermal stratification in
Yamchi dam is modeled with the help of
mentioned model and the results shows
that Yamchi reservoir is a monomictic
reservoir.

Materials and Methods

Yamchi dam is one of the dams in the
northwestern of Iran which was
constructed on the Balkhlichai River, 25Km
west of Ardebil city. The Yamchi dam
constructed to supply water for drinking
and agriculture uses (irrigation). In this
study, the CE-QUAL-W2 model was selected
for the thermal simulation. The required
data to run the model can be divided into
six categories including, geometric data,

initial conditions, boundary conditions,
hydraulic parameters, kinetic parameters
and calibration data. After inputting the
bathymetry file, in a process of trial and
error and by using the real elevation- area
chart, the geometry of the reservoir was
calibrated. Then the observed water surface
level in the reservoir was compared with
corresponding simulated water surface
level data. After geometry and surface
water calibration and making other input
files, the calibration of the quality
stratification of the reservoir was needed to
be done. Since this model included a large
number of calibration coefficients, the
model calibration is a time-consuming
process. In the present study, the observed
data of Yamchi dam reservoir, from May
2015 until April of 2016 were used to
construct the model.

Findings

The absolute mean error of calibration
calculated by comparing the actual
temperature data and observed
temperature data was 0.458 in this research,
indicating that the value of the observed
temperature was in good agreement with
modeled data. The results show that the
stratification =~ phenomena happen in
reservoir and lasts about 5 months in the
year. This phenomenon begins at the late
May and improves in July and reaches its
peak in August. At last, it would end in early
September. From the September due to
decrease of the temperature, stratification
in the reservoir is declined and Turbulence
is also seen in Autumn and Winter. This
turbulence continues until late May.

Discussion

Based on the results from modeling, it has
been determined that the Yamchi Dam has a
thermal stratification period. The presence
of this layering in the reservoirs could cause
the organic matter and sedimentation of
sediments to gradually increase in the
bottom of the reservoir which would then
decrease the dam’s life span and more
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filtration to use the dam’s water would be
needed.

Conclusion

From the view point of stratification,
Yamchi dam is in the case of Thermal
Monomictic reservoirs. In these kind of
reservoirs with the beginning of the spring
and energy absorption, thermal
stratification begins. In a way that in the
mid-summer there would be a severe
stratification and this stratification will
continue until the end of summer. In Fall by
a gradual decrease of the temperature the
mentioned stratification starts to fade away
so that in winter and early spring the
reservoir is in complete turbulence. As for
the suggestion, it is best to Reduce the
water stay time in the reservoir by a
relatively quick discharge.
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